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The utritional Aspects Pasteurization’ 


E. V. McCouuvum, F. A. P. H. A., Johns Hopkins University, Baltimore, Md. 


The evidences of animal experiment do not show 
any differences between raw and pasteurized milks. 
The actual changes in milk caused by pasteuriza- 
tion are an increase in insoluble calcium of about 
6 per cent, a reduction of iodine content by 20 per 
cent, and considerable destruction of vitamin C. Cer- 
tain animals have a higher need for calcium than 
do infants and it may be that raw milk would be 
better for them than pasteurized milk, but there is 
no evidence that this is true for children. There 
is no convincing evidence that raw milk, even if it 
were safe, is superior to pasteurized milk in infant 
feeding. Pasteurized milk is probably better since 
it 1s more easily digested. The growing practice 
by pediatricians of boiling milk or of feeding evapo- 
rated milk to infants shows that it is certainly satis- 
factory. The idea of splitting hairs over slight 
assumed differences is absurd. We should allow a 
reasonable margin of safety over the minimum nutri- 
tive requirements in child feeding, and this is best 
accomplished by giving a liberal allowance of milk. 
The heating of milk is so great a safety factor in 
preventing disease that there should no longer be 
any argument about the superiority of raw milk. 
We have an immense amount of clinical evidence 
gathered from many countries which shows that 


'. * Read before the Food and Nutrition Section of the Amer- 
ican Public Health Association at the gt fee Annual Meet- 
ing in Pasadena, -California, September 3 
permission of the association. 


, 1934. Printed by 


pasteurized milk has fulfilled the needs for feeding 


infants and children over many years, with no evi- 


dence of damage, provided the loss of vitamin C is 
made good. The opponents of pasteurized milk have 
conspicuously failed to make a case against it in favor 
of the raw product. The marked lessening of inci- 
dence of intestinal troubles and contagious diseases 
carried by raw milk through pasteurization makes it 
hard to understand how opposition can longer be 
justified. 

It is well known that milk is deficient in iron and 
in ascorbic acid, and perhaps also in copper, although 
during pasteurization it probably becomes sufficiently 
enriched in this element. But we no longer judge a 
food on the basis of what it lacks. We stress the 
importance and significance for health of making 
proper combinations of foods so as to secure effective 
supplemental effects. No baby intelligently managed 
is now fed milk alone for any considerable period. 
It is given cod liver oil and fruit juices early, and 
supplementary foods as it grows. The problems of 
feeding normal infants are now satisfactorily solved. 

The only recent reports of nutrition experiments 
which show inferiority of sterilized as compared with 
pasteurized and raw milk are those of E. C. V. Mattick 
and J. Golding, in England, who observed that rats 
fed biscuit made of white flour and water, supple- 
mented with milk, either raw or pasteurized, grew 
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normally and reproduced normally, whereas those 
fed the same biscuit supplemented with sterilized milk 
failed in reproduction, and of the original rats many 
failed to reach maturity. Their results seem to differ- 
entiate markedly between pasteurized and sterilized 
milk in their nutritive properties, especially in 
respect to power to support reproduction. | 

I have never been much impressed by these experi- 
ments for they were not planned in a manner to 
yield information which could be applied to human 
experience with diet. It is one thing to demonstrate 
that a simple mixture of biscuit and sterilized milk 
is less effective nutritionally than the same mixture 
with raw milk, and another to translate the condemna- 
tion of pasteurized milk used in an entirely different 
manner in the human diet where it is supplemented 
with foods more effective as sources of nutriments 
than white bread biscuit. The fact is that, even in 
these English experiments, pasteurized milk was not 
shown to have undergone any appreciable deteriora- 
tion, even when tested in so restricted a manner. 
No effective supplementary foods were studied in 
combination with the sterilized milk. 


The experience of numerous investigators, includ- 
ing the present writer, and covering many years of 
studies with animals, shows that pasteurized milk, 


milk powders and evaporated milks are essentially 


the equivalents of raw milk in nutrition. The differ- 
ences between them is not sufficient to warrant seri- 
ous consideration, Furthermore, the experience of the 
-pedriatrie profession with sterilized milk has abun- 
dantly demonstrated that excellent results can be 
secured in infant feeding when such milk is properly 
supplemented with a fruit juice and cod liver oil 
-and the infant receives supplementary feeding with 
appropriate additions as it advances in age. The 
safety factor afforded by sterilizing milk as a safe- 
guard against infections is so great that there is no 
question about the wisdom of this system of feeding. 

The Lanarkshire (Scotland) study of 10,000 chil- 
dren receiving three-quarters of a pint each daily— 
5000 raw grade A milk and 5000 pasteurized milk— 
with 10,000 as controls gave clear evidence of the 
beneficial effect of milk feeding on the rate of growth. 
There was no difference in the raw and pasteurized 
milks (J. A. M. A., 96:1243, 19381). 

Scheunert and _ Bischoff (Biochem. Zeitschr., 
219 :186, 1930) studied the food value of raw and 
heated milk, and found no detectable change in food 
value. These experiments furnish cogent evidence 
that cooking (foods other than milk as well as milk) 
as. ordinarily practiced does not interfere with its 
usual influence on cell metabolism or prevent its 


utilization for such characteristic demands as growth 


_ and reproduction. 


In a letter from Lord Dawson of Penn to the editor 
of The Lancet, December 13, 1930 (A. J. P. H., 
21:389, 1930), he states that pasteurization of milk 
should be universally recognized. 

The Scottish experiment reported here is com- 
mented upon by the editor of the Journal (A. J. P. H., 
19 :415, 1919). 

The campaign for the ee use of milk by chil- 
dren and adults is based on sound facts. We still 
need to push our efforts for clean milk, and we should 
draw distinction between pasture milk and stall-fed 
milk, which does not have the same values unless the 
stall-fed animals are specially dieted. 

Fortunately we now have available an excellent 
study by Leslie C. Frank and others of the U. S. 
Public Health Service, which should finally silence 


the critics of pasteurized milk. These investigators 


studied children fed raw and heated milk, sup- 
plementing the diets ordinarily received by American | 
children in 39 cities and in 10 States. The children 
to the number of 3700 were from 10 months to 6 years 


old. The report states: 


The growth-promoting capacity of heated milk plus 
the supplementary diet received by the average Amer- 
ican child of 10 months to 6 years is not measurably © 
less than the growth-promoting capacity of raw milk 
plus the supplementary diet received by the average 
American child of 10 months to 6 years. : 

Analyzing their data they report that there were 39 
cases of diphtheria among 1875 children who received 
heated milk only, against 40 among the 1762 children 
fed predominantly on raw milk, case rates of 17.1 
and 22.7 per 1000 respectively. For scarlet fever, the 
group fed heated milk showed 48 cases against 73 
for the raw milk group, case rates of 23.0 and 41.4 
per thousand respectively. 

Intestinal disturbances reported, such as diarrhea, 
dysentery, flux, colitis and summer complaint, 
amounted to 426 for the heated milk group against 


491 for the raw milk group, case rates of 227:0 and 


278.0 per 1000 respectively. When diarrhea was 
excluded on the assumption that many mild cases 
were due to causes other than milk, the incidence of 
intestinal diseases amounted to 208 for the heated 
milk group against 395 for the raw milk group, case 
rates of 111.0 and 196.0 per 1000 respectively. Fifty- 
nine cases of rickets were diagnosed in the heated 
milk group against 90 cases in the raw milk group, 
case rates of 31.5 as against 51.1 per 1000. The results 
as they relate to rickets are accounted for by the 
observation that more of the heated milk-fed chil- 
dren were given cod liver oil than was the case of 
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those fed raw milk. Of the heated milk-fed children 
41.6 per cent were given some cod liver oil as against 
97.6 per cent of those fed raw milk. The average 
weight of the children in the two groups was 33.6 and 
33.2 lb. respectively for those fed heated and raw 
milk. There were no significant differences in the 
heights of the children of the two groups, 1.e., 37.5 
and 37.4 respectively. The report shows a signifi- 
cantly higher incidence of diphtheria, scarlet fever, 
and intestinal disturbances. The report does not 
consider tuberculosis, but there is strong evidence 
that this disease has a lower incidence in cities where 
almost all the milk is pasteurized. 

Since the effect of pasteurization on the food value 
of milk is too slight to be apparent even in specially 
designed experiments, and is not apparent in observa- 
tions on children living under ordinary American 
conditions, there is no valid argument which can 
be brought forward in support of the marketing 
raw milk for the general population. It is granted 
that certified milk is as safe as any ordinary foods, 
but if the optimum amount of milk is to be consumed 
by the public the price must be made as low as is 
consistent with the maintenance of high quality. The 
only method of accomplishing this objective, which 
has the full approval of public health officials and 
bacteriologists, is pasteurization of the milk supply. 

It seems strange indeed that, when we accept so 


generally the cooking of most of our foods, there 


should still remain in certain areas a serious objection 
to the milk heat treatment of milk involved in pasteur- 
ization. 
health of children is so great that universal pasteur- 
ization would be imperative if only for the prevention 
of the spread of this disease alone among children. 


TECHNICIANS’ EXAMINATION ANNOUNCED 


The regular State examination for certificate of 
proficiency as laboratory technician will be held in 
both Los Angeles and Berkeley, November 17th and 
19th. Admission to the examination is restricted to 
those who have applied, using the official form, and 
whose applications have been mailed on or before 
November 10th. 

Requests for application forms should be addressed 
to Dr. W. H. Kellogg, Life Science Building, Uni- 
versity of California, Berkeley. 


* * * We do not yet sufficiently realize the 
truth that as, in this life of ours, the physical under- 
lies the mental, the mental must not be developed at 
* —-Herbert 


the expense of the physical * * 
Spencer (1860). 


The menace of bovine tuberculosis to the . 


DOCTOR WELLS TAKES LEAVE OF ABSENCE 


Dr. W. B. Wells, health officer of Riverside City 
and Riverside County, has taken a leave of absence 
for three months because of ill health. During the 
interim, the services of Dr. H. D. Chope, assistant 
to the director of the California State Department of 
Public Health, have been loaned to Riverside County 
and Riverside City. 

Dr. Wells, one of the most beloved of California 
health officers, has been in poor health for the past 
year and it is hoped that he will recuperate during 
the coming months and return to his duties fully 
recovered. Dr. Chope is a graduate of Stanford Uni- 
versity Medical School and for several years was on 
the teaching staff in the division of preventive medi- 


eine. He has also had special training in public. 


health administration. He has recently returned 
from St. Louis, where he was epidemiologist in the 
city health department. 

Dr. Wells has held office in the health officers’ sec- 
tion of the League of California Municipalities for 
a long period of years. He served as secretary for 
several years and at the present time is president of 


the section. No health officer in California is better 


known or enjoys greater popularity. 


MAN’S CREATIVE MIND 


By study man produced the stone tool, the bow 
and arrow, the numerals, and the alphabet. Like- 
wise, tillage, houses, books, and all else by which he 
hfted himself out of savagery. Among his great 
works—poems, airplanes, hospitals, schools, commerce, 


sovernment—each is a creation of the mind. The — 


structures in which man resides, works, and escapes 
the pelting elements, the conveyances in which he 
travels from one region of the earth to another, even 
to the stratosphere and to the dark waters many 
fathoms deep, are but mental reflections that have 
taken tangible form. 

The work of the mason is to build, of the physician 
to heal, of the scholar to study. Through teaching 


he may share his knowledge with other inquiring 


minds. An age notable for human culture is always 
an age of effective study. In it scholars are unham- 
pered in their search for truth. No tyrant forbids 
them to lift their eyes to particular mountain peaks, 


nor does he prescribe what their findings shall be. 


The scholar’s attic needs no time-clock. His inter- 
est in his chosen field of knowledge makes him give 
it the full measure of his strength. George Eliot 
was not the only one to observe the scholar’s ‘‘ power 
of persevering, devoted labor.’’ The an 
which Milton called the ‘‘house of scholarship,’’ 
bulwark of the State and a mother to sioticae, 
‘‘What shall become of that commonwealth,’’ says 
Hooker, ‘‘which hath not the eye of learning to 
beautify, guide, and direct it?’’—Prof. Leon J. Rich- 
ardson, University of California Extension Division. 
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MORBIDITY Dysentery (Amoebic) 


Complete Reports for Following Diseases for Week Ending 
September 22, 1934 


Chickenpox 


88 cases of chickenpox have been reported, as follows: Oak-— 


land 6, San Leandro 1, Los Angeles County 2, Arcadia 1, Los 
Angeles 1, Pasadena San Marino l, Whittier South ‘Gate 
1,, Marin County 3, Sacramento 1, National City 1, San Fran- 


cisco 10, San Joaquin County hy San Mateo l, Palo Alto 1, 
Watsonville 3, Petaluma 1, Yolo County 1. 


Diphtheria 


24 cases of diphtheria have been reported, as follows: Berkeley 
1, Oakland 1, Reedley 1, Kings County 1, Los Angeles County 
4. Los Angeles 8, San Bernardino 3, San Diego County 2, Ocean- 
side 1, Santa Clara County 1, Yuba County 1. 


German Measles 


16 cases of German measles have been reported, as follows: 
Berkeley 1, Fresno 1, Kern County 1, Bakersfield 1, Glendora 1, 
Huntington Park i, Los Angeles 4, Pasadena 1, Whittier 1, 
Tustin 1, Riverside 1, San Diego County l, Stockton A 


15 cases of influenza as follows: Kern 
County 1, Lake County 1, Los Angeles County l, — Angeles 
8, San Francisco 4. 


Malaria 


9 cases of malaria have been reported, as follows: San Fran- 
cisco 6, Exeter 1, Porterville 1, Marysville 1. 


44 cases of measles have been reported, as follows: Alameda 
1, Berkeley 1, Oakland 1, Los Angeles County 3, Culver City 1, 
Los Angeles 8, Chowchilla 1, Orange County 2, Orange e Santa 
Ana 2, San Francisco 3, San Joaquin County 11, Stockton 
Redwood City 2, Satna Barbara County 2, Lompoc a San Jose 
1, Winters Woodland 1. 


Mumps 


59 cases of mumps nave been reported, as follows: Berkeley 
6, Emeryville 1, Oakland 5, Concord 1, Fresno es tae 2, Kern 
County 3, Los Angeles County is Culver City 1, Glendale Be 
Los Angeles 3, Maywood 1, Orange County 1, Santa Ana 2, 
Sacramento 1, Redlands 1, San Bernardino 1, San Francisco 9, 
Stockton 4, Santa Barbara. County 1, Santa Maria 1, Santa Clara 
County 2, Palo Alto 1, San Jose 1 Santa Cruz County 3, Watson- 
ville 2, Modesto 3, Tuolumne County 1. 


Pneumonia (Lobar) 


26 cases of lobar pneumonia have been reported, as follows: 
Berkeley 1, Oakland 1, Kern County 1, Los Angeles County 2, 
El Segundo 1, Los Angeles 4, Monrovia 1, Riverside 1, Sacra- 


mento 6, San Francisco 6, San Luis Obispo County 1, Ventura 
County 1. 


Scarlet Fever 
102 cases of scarlet fever have been reported, as follows: Ala- 


-meda County 1, Alameda 2, Oakland 4, Butte County 1, Oroville 


1, Fresno County 3, Fresno 1, Kings County 1, Lakeport 1, Los 
Angeles County 8, Alhambra 1, Glendale 2, Huntington Park 1, 
Long Beach 2, Los Angeles 20, Monrovia 1, Pasadena 3, Torrance 
1, Lynwood 1, South Gate 2, Santa Ana 2, La Habra 1, River- 
side 1, Sacramento County 2, Chino 1, National City 1, San 
Francisco 11, San Joaquin County 3, Manteca 1, Stockton 4, 
Redwood City 1, Santa Barbara County 1, Lompoc 1, Santa 
Barbara 1, Santa Clara County 2, Los Gatos 1, Palo Alto 1, 
Santa Clara 1, Yuba City 1, Tulare County 2, Tulare 1, Ventura 
County 2, Fillmore ; Oxnard 1, Santa Paula 1. 


Typhoid Fever 


17 cases of typhoid fever have been reported, as. follows: 
Bakersfield 1, Kings County 5, Compton 1, Los Angeles 1, Palo 


Alto 1, Turlock 1, Tulare County 4, Ventura omnne :, Oxnard 
California i? 


Smallpox 
No cases reported. 


Whooping Cough 


104 cases of whooping cough have been reported, as follows: 
Berkeley 3, Oakland 5, Fresno County 6, Fresno 1, Los Angeles 


County 7, Glendale 1, Long Beach 2, Los Angeles 18, Whittier 


2, Maywood 1, Bell 1, Monterey County 2, Orange ‘County 4, 
Huntington Beach 4, Santa Ana 2, Corona 2, Sacramento l, San 


Bernardino 4, Oceanside 1, San Francisco 5, San Joaquin County 


3, Stockton i San Luis Obispo County 9, Redwood City 1, 
Santa Barbara County 1, Santa Barbara 6, Santa Maria 3, 
Tuolumne County 1, Yuba County 1. : 


* Cases charged to ‘‘California’’ represent patients ill before 
entering the State or those who contracted their illness travel- 
ing about the State throughout the incubation period of the 
disease. These cases are not chargeable to any one locality. 


practical level, 


4 cases of amoebic dysentery have been reported, as follows: 


Los Angeles wounty 1, Santa Ana 1, San Joaquin County 1, 
Stockton 1. 


Dysentery (Bacillary) 


11 cases of bacillary dysentery have been reported, as follows: 
Los Angeles 6, South Gate 1, San Francisco 4. 


Poliomyelitis 


56 cases of poliomyelitis have been reported, as follows: El 
Dorado County 2, Fresno County 5, Fresno 2 Willows 1, Kern 
County 1, Los Angeles County 9, Alhambra 2, Glendale 2, Los 


' Angeles 18, San Fernando 3, Ukiah 2, Orange County 1, Orange 


2, Santa Ana 1, Tulare County 3, Tulare 1, California 1.* 
Tetanus 


2 cases of tetanus have been reported, as follows: Imperial 
County 1, San Bernardino 1. 


Trachoma 


2 cases of trachoma have been reported, as follows: Los 
Angeles County 1, Tulare County 1. 


Encephalitis (Epidemic) 
2 cases of epidemic encephalitis have been reported, as follows: 


- San Joaquin County 1, Winters 1. 


Paratyphoid Fever 


6 cases of paratyphoid fever trom Long Beach have been 
reported. 


Food Poisoning 
6 cases of food poisoning have been at as follows: 


Berkeley 5, Los Angeles 1. 


Undulant Fever 


4 cases of undulant fever have been reported, as follows: 
Glendale 1, Monrovia 1, Whittier 1, San Francisco y B 


Coccidioidal Granuloma 


One case of coccidioidal eiemiietii from Kings County has 
been reported. 


Septic Sore Throat (Epidemic) | 


3 cases of epidemic septic sore throat have been ron as 
follows: Colfax 2, San Francisco 1. 


Rabies in Animals 


10 cases of rabies in animals have been reported, as follows: 
Los Angeles County 1, Glendale 1, Huntington Park 1, Long 
Beach 1, Los Angeles 3, Pasadena 1, Gardena 1, Turlock : 


Still the world seems mounting higher, 
Chasing unfulfilled desire, 
Spurning barrier, prop and chain, 
Scatt’ring darkness, conquering pain, 
Winning much, but in each prize 
Some sad germ of evil lies; __ 
For the subtle taint that blends 
With all human hopes and ends, 

_ Making good the seed of ill, 
Rules the course of nations still. 


—Lecky. 


If ever the human race is to be roused to its highest 


intellectually, morally, and physi- 
cally, the sciences of medicine will perform the serv- 
ice.—Descartes. 
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